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White organic light -emitting devices with improved efficiency 
Weisses Licht emittierende Vorrichtung mit verbessertem Wirkungsgrad 
Dispositif d' emission de lumiere blanche avec un rendement ameliore 
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ABSTRACT WORD COUNT: 144 

NOTE: 

Figure number on first page: 3 

LANGUAGE (Publication, Procedural Application) : English; English; English 
FULLTEXT AVAILABILITY: 

Available Text Language Update Word Count 

CLAIMS A (English) 200309 440 

SPEC A (English) 200309 6104 
Total word count - document A 6544 
Total word count - document B 0 
Total word count - documents A + B 6544 

...SPECIFICATION green portion was absent in the spectra of device 2. The 
device 3 overall has white color emission but with much higher 
luminance yield of that device 2. Thus, it was possible to produce white 

color with increased efficiency by green dopant in the Alq 
electron transport layer. The individual contribution of each of the 
color is particularly important, if white OLED light is used in 
combination with the R, G, B color filters to produce a full color OLED 
device. In turn, the individual R, G, B contributions to the full color 
OLED can be engineered by using the present invention. 



Comparative Example 4 
Device 4 was prepared. 
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Organic electroluminescent device having stacked electroluminescent units 
Organische elektrolumineszente Anordnung mit gestapelten 

elektrolumineszenten Element en 
Dispositif electroluminescent organique comportant des elements 

electrolumines cents empiles 
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ABSTRACT WORD COUNT: 87 
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Figure number on first page: 2 

LANGUAGE ( Publication, Procedural , Application) : English; English; English 
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Available Text Language Update Word Count 

CLAIMS A (English) 200335 339 

SPEC A (English) 200335 11969 

Total word count - document A 123 08 
Total word count - document B 0 

Total word count - documents A + B 123 08 

...SPECIFICATION and less costly to fabricate. 

Another advantage of the present invention is that the stacked OLED 
can have a new way to adjust the emission color of the device by mixing 
appropriate organic electroluminescent units with different color 
emissions . 

Another advantage of the present invention is that high efficiency 
white electroluminescence can be produced. 

Another advantage of the present invention is that the stacked OLED... 
or lifetimes. A few non-limiting examples are discussed below. 

White-Emitting Devices 

By using RGB stacks, this invention enables white light generation 
at greatly improved efficiency and operational lifetime compared to 
OLED devices of the prior art. One application for this improved white 
light-producing, stacked OLED is in general purpose or area lighting, 
where high luminance originated from a large surface . . . 



..cathode 240 and anode 210 of the lamp via electrical conductors 260. In 
this example, organic EL unit 220.1 emits blue light, organic EL 




unit 220.2 emits green light, and organic EL unit 220.3 emits red 
light. The intensity and exact hue of light emission from each organic 
EL unit is chosen so that they combine to yield white light, or nearly 
white light . . . 

...230.1 and 230.2 are as defined previously. There are many other 

combinations of organic EL units that can be used to yield light that 
appears white . For example, two- layer. . . 
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Dispositif semiconducteur organique 
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INVENTOR : 
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816-0833, (JP) 

Hiroko, Yamazaki, Semicond. Energy Lab. Co, .Ldt., 398, Hase, Atsugi-shi, 

Kanagawa-ken, 243-0036, (JP) 
Satoshi,Seo, Semicond. Energy Lab. Co,.Ldt., 398, Hase, Atsugi-shi, 
Kanagawa-ken, 243-0036, (JP) 
LEGAL REPRESENTATIVE: 

Grunecker, Kinkeldey, Stockmair & Schwanhausser Anwaltssozietat (100721) 
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PATENT (CC, No, Kind, Date) : EP 1318553 A2 030611 (Basic) 
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INTERNATIONAL PATENT CLASS: H01L-051/20 
ABSTRACT WORD COUNT: 111 
NOTE: 

Figure number on first page : , 1 

LANGUAGE (Publication , Procedural , Application) : English; English; English 
FULLTEXT AVAILABILITY: 

Available Text Language Update Word Count 

CLAIMS A (English) 200324 2736 

SPEC A (English) 200324 10306 
Total word count - document A 13042 
Total word count - document B 0 
Total word count - documents A + B 13042 

...SPECIFICATION impossible to do such innovations as mixing the light 
emission from the upper and the lower organic EL elements to 
produce the white color light. 

For example, a technique using transparent ITO cathodes for both the 
anode and the . . . 
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ORGANIC ELECTROLUMINESCENT ELEMENT 

ORG ANI S CHE S ELEKTROLUMINE SCENTE S ELEMENT 

ELEMENT ELECTROLUMINESCENT ORG ANI QUE 
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Tokyo 100-8321, (JP) , (Applicant designated States: all) 
INVENTOR : 
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HOSOKAWA, Chishio, 1280, Kamiizumi, Sodegaura-shi, Chiba 299-0205, (JP) 

LEGAL REPRESENTATIVE: 

Gille Hrabal Struck Neidlein Prop Roos (100973), Patentariwalte, 
Briicknerstrasse 20, 40593 Dusseldorf, (DE) 

PATENT (CC, No, Kind, Date) : EP 1333018 Al 030806 (Basic) 
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APPLICATION (CC,No, Date): EP 2001979006 011105; WO 2001JP9659 011105 

PRIORITY (CC, No, Date) : JP 2000339938 001108 
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ABSTRACT WORD COUNT: 12 8 
NOTE : 

Figure number on first page: NONE 

LANGUAGE (Publication , Procedural , Application) : English; English; Japanese 
FULLTEXT AVAILABILITY: 

Available Text Language Update Word Count 

CLAIMS A (English) 200332 2714 

SPEC A (English) 200332 13571 
Total word count - document A 16285 
Total word count - document B 0 
Total word count - documents A + B 162 85 

...SPECIFICATION the life caused by quenching can be prevented by the 
multi-layer structure of the organic EL . Where necessary, light 
emitting materials, other doping materials, hole injecting materials and 
electron injecting materials may be used in combination. By using other 
doping materials, the luminance and the efficiency of light emission 
can be improved and red light and white light can be emitted. The 
hole injecting layer, the light emitting layer and the electron... 
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Organic light emitting device 
Organische lichtemittierende Vorrichtung 
Dispositif organique emetteur de lumiere 
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Sanyo Electric Co., Ltd., (2206454), 5-5, Keihanhondori 2-chome, 

Moriguchi-shi, Osaka-fu 570-8677, (JP) , (Applicant designated States: 
all) 



INVENTOR: 

Fujii, Hiroyuki, c/o Sanyo Electric Co., Ltd, 2-5-5, Keihanhondori , 
Moriguchi-shi, Osaka 570-8677, (JP) 
LEGAL REPRESENTATIVE: 

Calderbank, Thomas Roger et al (50122), MEWBURN ELLIS York House 23 
Kingsway, London WC2B 6HP, (GB) 
PATENT (CC, No, Kind, Date) : EP 1215945 A2 020619 (Basic) 
APPLICATION (CC, No, Date) : EP 2001310369 011212; 
PRIORITY (CC, No, Date) : JP 2000379404 001213 

DESIGNATED STATES: AT; BE; CH; CY; DE; DK; ES ; FI; FR; GB; GR; IE; IT; LI; 

LU; MC; NL; PT; SE; TR 
EXTENDED DESIGNATED STATES: AL; LT; LV; MK; RO; SI 

INTERNATIONAL PATENT CLASS: H05B-033/14; C09K-011/06; H01L-051/20 
ABSTRACT WORD COUNT: 69 
NOTE : 

Figure number on first page: 1 

LANGUAGE (Publication, Procedural , Application) : English; English; English 
FULLTEXT AVAILABILITY: 

Available Text Language Update Word Count 

CLAIMS A (English) 200225 1225 

SPEC A (English) 200225 9384 

Total word count - document A 10609 

Total word count - document B 0 

Total word count - documents A + B 10609 

...SPECIFICATION is superior to others. 

In general, while it is comparatively easy to realize highly efficient 
organic light emitting devices which emit green light, it is 
difficult to realize those which emit red light. It is more difficult 
to realize organic light emitting devices which emit blue light 
and white light. 

Requirements are now made for light emitting devices emitting blue 
light and white light... a formula (10) shown below. 

In the above DCJTB, it becomes possible to achieve excellent red 
emission of a spectral component at excellent luminous efficiency . This 
makes it possible to obtain white emission at excellent luminous 
efficiency in the organic light emitting device by mixing the 
red emission of DCJTB, the blue emission of the molecular substance and 



.the luminescent substance with a uniform thickness without use of any 
detrimental organic solvent . 

The organic light emitting device may further include a 
luminescent layer provided between the anode and the cathode, and the 
luminescent layer may include a luminescent substance. In the organic 
light emitting device having such structure, blue light or white 
light can be obtained at excellent luminous efficiency . 

The foregoing and other objects, features, aspects and advantages of 
the present invention will become ... described above, it is possible in 
the mixture luminescent layer 5 of the above described organic EL 
device 100 to obtain blue light emission of TCTA, green light emission of 
Ir(ppy) and red light emission of DCJTB at excellent luminous 
efficiency . Thus, it becomes possible in such mixture luminescent layer 
5 to realize white light emission at excellent luminous efficiency by 
mixing of respective lights emitted from TCTA, Ir (ppy) and DCJTB. This 
makes it possible to obtain white light emission at excellent luminous 
efficiency in the organic EL device 100. 

By the way, TCTA which is a principal component of the mixture 
luminescent . . . 
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NOUVEAUX COMPOSES D'ARYLAMINE ET DISPOSITIFS ELECTROLUMINE SCENTS ORGANIQUES 
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LANGUAGE (Publication, Procedural , Application) : English; English; Japanese 
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Total word count - document B 0 
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...SPECIFICATION and more preferably in a concentration of 50 to 100% by 
weight . 

By forming the organic EL device in a multi- . . .materials may be 
used in combination. By using other doping materials, the luminance and 
the efficiency of the light emission can be improved and red light or 

white light can be emitted. The hole injecting layer, the light 
emitting layer and the electron. . . 
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FUNAHASHI, Masakazu, 1280, Kamiizumi, Sodegaura-shi , Chiba 299-0205, (JP) 
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Total word count - documents A + B 63 98 

. . . SPECIFICATION and more preferably in a concentration of 1 to 10% by 
weight . 

By forming the organic EL device in a multi- layer structure, 
decreases in the luminance and the life due to... 

. . .materials may be used in combination. By using other doping materials, 
the luminance and the efficiency of the light emission can be improved 
and red light or white light can be emitted. The hole injecting 
layer, the light emitting layer and the electron. . . 
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...SPECIFICATION rubrene concentration was increased from 0 to 5% in the 
hole transport NPB layer. The blue emission layer consists of 1.5% TBP 
doped in the ADN host. White color with CIE coordinates (0.33, 0.3 8) 
is obtained with luminance efficiency greater than 4.2 cd/A ©20 
mA/cm2) when the rubrene concentration is about * 1... 

...NPB hole transport layer adjacent to a blue light emission layer can 
produce white light OLED . 

It was found that the thickness of the rubrene yellow doped region of 
the NPB ... 

...region of the NPB hole transport layer 341a should be in close contact 
with the blue luminescent layer 342 for obtaining high efficiency 
white light producing OLED devices as illustrated from the following 
Example 2 . 

Example 2 

OLED Devices G, H, I... region of the' Alq electron transport layer 343a 
should be in. close contact with the blue luminescent layer 342 for 
obtaining high efficiency white light producing OLED devices. This 
is illustrated by the following Example 4. 



Example 4 

OLED devices S to... 
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...SPECIFICATION would be that of the vehicle paint. 

While virtually all colors have been shown using organic EL 
materials, the integration of any two differently color EL layers 56 into 
a single voltage... 

...matrix where alternate pixels belong to one color group or the other. 
Alternatively, the different color devices can be integrated in a more 

continuous design. The greater portion of lamp area is reserved for 
the red , white or amber device and the luminance from the secondary 
color is enough to camouflage the... 



. .or the color tunability that organic materials have shown. 
Alternatively, it has been shown that organic EL devices can be 
constructed with two or more different color emitters which can be 
selected. . . 
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...SPECIFICATION the life caused by quenching can be prevented by the 
multi- layer structure of the organic EL . Where necessary, light 
emitting materials, other doping materials, hole injecting materials and 
electron injecting materials may be used in combination. By using other 
doping materials, the luminance and the efficiency of light emission 
can be improved and red light and white light can be emitted. The 
hole injecting layer, the light emitting layer and the electron... 
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...SPECIFICATION the life caused by quenching can be prevented by the 
multi- layer structure of the organic EL . Where necessary, light 
emitting materials, other doping materials, hole injecting materials and 
electron injecting materials may be used in combination. By using other 
doping materials, the luminance and the efficiency of light emission 
can be improved and red light and white light can be emitted. The 
hole injecting layer, the light emitting layer and the electron... 
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. SPECIFICATION a problem that no high precision display device is 
achieved . 

Another possible approach employs an organic EL material emitting 
white light in combination with a color filter, thereby obtaining red, 
green, and blue light emissions. Never until now, however, is any 
organic EL material emitting white light by itself, with high light 
emission efficiency known. White light may be obtained by allowing 
organic EL materials corresponding to red , green, and blue to give 
out light. However, this requires a complicated arrangement, and is not a 
technically realistic option. Here consider a supposed case where 
organic EL materials corresponding to red, green, and blue are allowed 
to emit light. Since the materials... 
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...ABSTRACT including two spaced apart reflectors (11, 16) that define the 
cavity, with a layer of organic ( electroluminescent ) material (15) 
disposed between the reflectors. We have discovered that a microcavity 
can simultaneously emit radiation of two or more predetermined colors 
such that the emission has a desired apparent color , exemplarily white 
. Emission of two or more colors requires that the effective optical 
length of the cavity is selected such that the cavity is a multimode 
cavity. . . 
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..SPECIFICATION avoid the degradation of efficiency and stability 
resulting from post deposition patterning procedures. 

The multicolor organic electroluminescent image display devices of 
the invention are also more efficient than devices that emit white 
light and depend on a patterned color filter array for a multicolor 
imaging capability. Assuming an ideal system in which white light... 



.color filter array absent. In other words, superimposing a multicolor 
image display capability on a white emitter by the use of a color 
filter array reduces emission efficiency by two thirds i*n an ideal 
system. In actual implementation emission of uniform intensity throughout 
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Detailed Description 
... be used in 

displays such as flat panel displays, liquid crystai displays, displays 
illuminated by organic light - emitting diodes , and displays 
illuminated by- 
plasma processes. Displays may display one (monochrome) or more 
colors (e.g. red , green , and blue ) including white , black, and 
greys . 



The objects patterned 
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Detailed Description 

are doped into a single emissive layer. This allows the construction 
of simple, bright and efficient WOLEDs that exhibit a high color 
rendering index. Among methods for producing white light, 
electrophosphorescence is preferred as the most effective mechanism for 

OLED light emission due to its demonstrated potential for achieving I 
00% internal quantum efficiency. Surprisingly ... to the carbazole unit 
itself (e.g. 4' positions in the Compound 1) will generally lower the 
triplet energy-, making the mCP derivative less suitable for blue or 
white devices. 

41 4 ■ (1) 
2 

4 4 1 
4 6 
24 

Substitution of phenyl or poly. . . 



9/3,K/16 (Item 16 from file: 349) 

DIALOG (R) File 349:PCT FULLTEXT 
(c) 2003 WIPO/Univentio. All rts. reserv. 

00995979 **Image available** 

ORGANIC LIGHT EMITTING DIODE LIGHT SOURCE 

SOURCE LUMINEUSE A DIODE ELECTRO LUMINESCENTE ORGANIQUE 

Patent Applicant /Assignee : 

OSRAM OPTO SEMICONDUCTORS GMBH, Wernerwerkstr . 2, 9304 9' Regensburg, DE, 
DE (Residence) , DE (Nationality) 
Inventor (s) : 

ANTON I AD IS Homer, 1602 Montalto Drive, Mountain View, CA 94040, US, 

PICHLER Karl, 444 Saratoga Avenue, #15C, Santa Clara, CA 95050, US, 
Legal Representative : 

EPPING HERMANN & FISCHER (agent) , Ridlerstrasse 55, 80339 Munchen, DE, 
Patent and Priority Information (Country, Number, Date) : 

Patent: WO 200326012 A2-A3 20030327 (WO 0326012) 

Application: WO 2002EP10551 20020919 (PCT/WO EP0210551) 

Priority Application: US 2001955617 20010919 
Designated States: CN JP 

(EP) AT BE BG CH CY CZ DE DK EE ES FI FR GB GR IE IT LU MC NL PT SE SK TR 
Publication Language: English 
Filing Language: English 
Fulltext Word Count: 3127 
Fulltext Availability: 

Detailed Description 

Detailed Description 
anode (cathode) . 

0 Furthermore this method of making white light allows the use of optimum 

OLED structures of different colors to mix these with various current 
densities to get the desired color hue (whites of different temperature 
may be a choice) having the most optimized efficiency . This approach of 
achieving an emission color , for example white , based on individually 
patterned and efficiency -optimized separate 1 5 colors (such as RGB ) , 
allows for a higher overall light source efficiency than the 
efficiency achieved by fabricating a white -emitting OLED stripe or 
segment. In particular, each RGB individual segment can be held at its 
own optimized voltage (for light output and efficiency) , for each color 
respectively, to optimize the overall OLED light source output and 
efficiency. 

2 0 

Figure 2 is a top view of an. . . 
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Detailed Description 

Another object of the present invention is to provide a multi-emissive 
layer is electrophosphorescent OLED that can take advantage of the 
diffusion of triplet excitons to produce bright white devices with high 
power and- quantum efficiencies . The device color can be tuned by 
varying the thickness and the ...that the excitons can diffuse 
throughout the luminescent region, 2 0 producing the desired output 
color balance. 

An emissive region with two or more phosphorescent dopants can be tuned 
to produce any color of light, including white light. The low cost, 
high efficiency and brightness of such a white -light OLED make it 
suitable for use as backlight for a typical liquid crystal display, as a 

...lighting in a home or office, or for a thin, flexible monochrome 
display. A monochrome OLED could be developed that would achieve a 
distinctive color for advertising purposes. A transparent, color- 
selectable OLED could be used as one of the OLEDs in a fiallcolor 
display having several stacked, individually addressable organic light 

emitting devices , providing a method for achieving an inexpensive 
but efficient full-color organic display or 3... 
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may be used. This introduces potential hydrolysis and oxidation of 
organic OLED materials. 

For color OLED displays, the two former approaches are technologically 
more feasible because all pixels emit the same... 

.CCM and/or color filters can be patterned independently and then aligned 
on top of OLED pixels. The display design that uses blue color 
monochrome pixelated display with CCM (and, possibly... 

...it uses blue monochrome display thus eliminating problem of differential 
aging of phosphor components; b) blue light absorbed by the CCM media 
and re-emitted with high quantum efficiency of luminescence can provide 
higher display brightness than white display with color filters; 
(c) thin films of highly absorbing CCM can be evaporated directly on top 
of... 
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Publication Language: English 
Fulltext Word Count: 5265 

Fulltext Availability: 
Detailed Description 
Detailed Description 

devices are not shown in Figure 3) . 



On top of the Si integrated circuits, stable OLED anodes 32 (e.g. ITO, 
Au, Pt, Ni, Cr) are patterned. These anodes, together with... 

...The cross-section of Figure 3 shows two adjacent OLEDs . These OLEDs may 
emit any color including blue or white . 

More details of the array 30 are given in the following. The substrate 
3 1 may be . . . 
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Patent Applicant/Assignee: 
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Fulltext Word Count: 7693 
Fulltext Availability: 
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Detailed Description 

anode 113 is provided. It is to be noted that 25 no details of the 
OLED (s) are shown for sake of simplicity, but the OILED may be blue, 
white or any other color. Blue light may be desirable because it can be 
converted to red and green light efficiently by patterned organic 
dyes to achieve full color . White light may be desirable because it 
can be passed through a color filter array to. . . 



File 2:INSPEC 1969-2003/Nov W2 

(c) 2003 Institution of Electrical Engineers 
File 6:NTIS 1964-2003/Nov W3 

(c) 2003 NTIS, Intl Cpyrght All Rights Res 
File ' 8:Ei Compendex (R) 1970-2003/Nov W2 

(c) 2003 Elsevier Eng. Info. Inc. 
File 34 :SciSearch(R) Cited Ref Sci 1990-2003/Nov W3 

(c) 2003 Inst for Sci Info 
File 35 :Dissertation Abs Online 1861-2003/Oct 

(c) 2003 ProQuest Inf o&Learning 
File 62 :SPIN(R) ' 1975 -2003/Oct Wl 

(c) 2003 American Institute of Physics 
File 65: Inside Conferences 1993-2003/Nov W3 

(c) 2003 BLDSC all rts . reserv. 
File 94 : JICST-EPlus 1985-2 003/Nov W3 

(c)2003 Japan Science and Tech Corp(JST) 
File 95 :TEME- Techno logy & Management 1989-2003/Nov Wl 

(c) 2003 FIZ TECHNIK 
File 99:Wilson Appl . Sci & Tech Abs 1983 -2003/Oct 

(c) 2003 The HW Wilson Co. 
File 144: Pascal 1973 -2003/Nov W2 

(C) 2003 INIST/CNRS 
File 233: Internet & Personal Comp. Abs. 1981-2003/ Jul 

(c) 2003, EBSCO Pub. 
File 239:Mathsci 1940 -2003/Dec 

(c) 2003 American Mathematical Society 
File 434 :SciSearch(R) Cited Ref Sci 1974 -1989/Dec 

(c) 1998 Inst for Sci Info 
File 583:Gale Group Globalbase (TM) 1986-2002/Dec 13 

(c) 20 02 The Gale Group 
File 603 :Newspaper Abstracts 1984-1988 

(c)2001 ProQuest Inf o&Learning 
File 483 :Newspaper Abs Daily 1986-2003/Nov 18 

(c) 2003 ProQuest Inf o&Learning 
File 248:PIRA 1975 -2003/Nov W2 

(c) 2003 Pira International 
File 103:Energy SciTec 1974-2003/Nov Bl 

(c) 2003 Contains copyrighted material 

? ds 

Set Items Description 

51 886 AU=(KIDO J? OR KIDO, J?) 

52 21673 AU=(KIMURA M? OR KIMURA, M?) 

53 9986 AU=(NAGAI, K? OR NAGAI K? ) 

54 29753 (SI OR S2 OR S3) NOT PY>2001 

55 14219 OLED OR ORGANIC (W) (LED OR LIGHT () EMIT? ( ) (DEVICE? ? OR DIOD 

E? ?) OR ELECTROLUMINESC? OR ELECTRO () LUMINESC? OR EL) 

56 498 S4 AND S5 

57 24 S6 AND WHITE AND (COLOR OR COLOUR OR RED OR GREEN OR BLUE 

OR RED () BLUE () GREEN OR RGB) 

58 14 RD S7 (unique items) 



8/3, K/l (Item 1 from file: 2) 

DIALOG (R) File 2: INSPEC 

(c) 2003 Institution of Electrical Engineers. All rts. reserv. 
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Title: Organic electroluminescent device: current status and future 
prospect 

Author (s) : Kido, J, 

Author Affiliation: Graduate Sch. of Eng . , Yamagata Univ., Japan 
Conference Title: 1996. 54th Annual Device Research Conference Digest 
(Cat. No.96TH8193) p. 6-7 

Publisher: IEEE, New York, NY, USA 

Publication Date: 1996 Country of Publication: USA 202 pp. 
ISBN: 0 7803 3358 6 Material Identity Number: XX96-02784 

Conference Title: 1996 54th Annual Device Research Conference Digest 
Conference Sponsor: IEEE Electron Devices Soc 

Conference Date: 24-26 June 1996 Conference Location: Santa Barbara, 
CA, USA 

Language: English 
Subfile: B 
Copyright 1996, IEE 

Title: Organic electroluminescent device: current status and future 
prospect 

Author (s) : Kido, J. 

...Abstract: devices, materials are vacuum deposited and made into 
multilayer structure to achieve high efficiencies. Emission color of the 
device depends on the materials used as the emitter layer, and three 
primary colors of blue , green and red can be obtained at high 
brightness levels. Emission with very sharp spectral bands can be obtained 
by using lanthanide complexes and white light by combining several 
fluorescent dyes. 

Identifiers: organic electroluminescent devices... 

. . .emission color ; 
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Journal: Applied Physics Letters vol.67, no. 16 p. 2281-3 
Publication Date: 16 Oct. 1995 Country of Publication: USA 
CODEN: APPLAB ISSN: 0003-6951 

U.S. Copyright Clearance Center Code: 0003 -6951/95/67 (16) /2281/3/$6 . 00 
Language: English 
Subfile: B 
Copyright 1995, IEE 

Title: Single-layer white light -emitting organic electroluminescent 
devices based on dye-dispersed poly (N-vinylcarbazole) 
Author(s): Kido, J. ; Shionoya, H.; Nagai, K. 

Abstract: Bright single-layer white light -emitting organic 
electroluminescent devices were developed by using dye-dispersed 

poly (N-vinylcarbazole) (PVK) . The active layer consists... 




... emission colors, were dispersed as emitting centers. By adjusting the 
concentration of the fluorescent dyes, white light with a maximum 
luminescence of 4100 cd/m/sup 2/ was obtained, which is the brightest 
white light ever observed for organic electroluminescent devices. 
Descriptors : colour ; 

Identifiers: single-layer white light-emitting organic 
electroluminescent devices. . . 

. . .bright single-layer white light -emitting organic electroluminescent 

devices . . . 

. . . organic electroluminescent devices 



8/3, K/3 (Item 3 from file: 2) 

DIALOG (R) File 2 : INSPEC 

(c) 2003 Institution of Electrical Engineers. All rts . reserv. 

4922178 INSPEC Abstract Number: B9505-4260D-016 

Title: Multilayer white light -emitting organic electroluminescent 
device 

Author (s) : Kido, J. ; Kimura, M. ; Nagai, K. 

Author Affiliation: Dept. of Mater. Sci . & Eng., Yamagata Univ., 
Yonezawa, Japan 
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Language: English 
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Copyright 1995, IEE 

Title: Multilayer white light -emitting organic electroluminescent 
device 

Author(s): Kido, J. ; Kimura, M. ; Nagai, K. 

Abstract: Organic electroluminescent devices are light -emitting 

diodes in which the active materials consist entirely of organic materials. 
Here, the fabrication of a white light -emitting organic 

electroluminescent device made from vacuum-deposited organic thin films 
is reported. In this device, three emitter layers with different carrier 
transport properties, each emitting blue , green , or red light, are 
used to generate white light. Bright white light, over 2000 candelas 
per square meter, nearly as bright as a fluorescent lamp, was... 

...space shuttles. Other uses are a backlight for liquid crystal display as 
well as full color displays, achieved by combining the emitters with 
micropatterned color filters. 

Identifiers: organic electroluminescent device... 

... white light emission... 

...micropatterned color filters 
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Title: White light-emitting organic electroluminescent devices using 
the poly (N-vinylcarbazole) emitter layer doped with three fluorescent dyes 

Author(s): Kido, J. ; Hongawa, K. ; Okuyama, K. ; Nagai, K. 

Abstract: White light -emitting electroluminescent devices were 
fabricated using poly (N-vinylcarbazole) (PVK) as a hole -transporting .. . 

...as an electron transport layer. The PVK layer was doped with fluorescent 
dyes such as blue -emitting 1, 1 , 4 , 4 -tetraphenyl -1 , 3-butadiene, green 
-emitting coumarin 6, and orange-emitting DCM 1. A cell structure of glass 
substrate/indium- tin-oxide/doped PVK/TAZ/Alq/Mg : Ag was employed . ^ White 
emission covering a wide range of the visible region and a high luminance 
of 3400 ... 

Identifiers: white light-emitting organic electroluminescent 

devices . . . 

... blue -emitting... 
. . . green -emitting 
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ISSN: 1083-1312 
Language: English 

Title: High efficiency white organic electroluminescent devices 
Author: Kishigami, Yasuhisa; Tsubaki, Kenji; Kondo, Yukihiro; Kido, 
Junji 

Abstract: In this paper, we present high efficiency white organic 
electroluminescent devices (OELDs) having a metal -doped electron 
injection layer at the interface between the cathode... 
...with carbazolyl groups/ 4,7- diphenyl-1, 10- phenanthroline (Bphen) 
doped with Cs / Al . The white EL devices exhibited low drive voltages 
and, hence, high luminous efficiencies compared to the devices... 



...8%. To our knowledge, these luminous and quantum efficiencies are the 
highest values reported for white organic EL devices. 9 Refs. 
Identifiers: Color filters 
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Corporate Source: Yamagata Univ, Yamagata, Jpn 

Conference Title: Proceedings of the 1996 IS&T 49th Annual Conference 
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Publication Year: 1996 
CODEN: 002422 
Language : Engl i sh 

Title: White -light -emitting organic electroluminescent devices 
Author: Kido, Junji ; Shionoya, Hidehiko; Nagai, Katsutoshi 
Abstract: White -light -emitting organic electroluminescent (EL) 
devices were fabricated by using dye-dispersed polymers as emitter layers. 
In these devices, several fluorescent dyes were used as emitting centers to 
generate white light. A device with dye-dispersed poly (N-vinylcarbazole) 
exhibited white light with a maximum luminance of 4100 cd/m**2. (Author 
abstract) 5 Refs. 

Descriptors: Luminescent devices; Light emitting diodes; Organic polymers 
; Color ; Dyes; Electroluminescence; Electrodes; Molecular structure; 
Ionization; Energy gap 

Identifiers: Polyvinylcarbonate; White light; Luminance; Electronic 
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polymers 
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devices 

Author (s) : Kido J (REPRINT) ; Harada G; Komada M; Shionoya H; Nagai K 
Abstract: We investigated the suitability of aromatic amine -containing 




polymers as active layers in organic electroluminescent devices. 

Polymers used in this study include poly (N-vinylcarbazole) (PVK) , 

poly (N-substituted methacrylamide . . . 
...devices using the polymer hole transport layer. Single-layer devices 

with dye-dispersed PVK emitted white light with a luminance of over 

4000 cd/m(2) . This demonstrates that dye-dispersed polymer systems are 

quite useful to obtain white light. 
Research Fronts: 95-0201 003 ( BLUE ELECTROLUMINESCENT MATERIALS IN 

POLYMER LIGHT-EMITTING-DIODES; ORGANIC SUPERLATTICE STRUCTURE UTILIZING 

ORGANIC FLUORESCENT MOLECULES) 
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Title: WHITE -LIGHT -EMITTING ORGANIC ELECTROLUMINESCENT DEVICE USING 

L ANT HANI DE COMPLEXES 
Author (s) : KIDO J ; IKEDA W; KIMURA M ; NAGAI K 

Abstract: White -light -emitting organic electroluminescent devices 
with multilayer structures were fabricated using lanthanide metal 
complexes as the emitter layers. A... 

. . .Tb (III) ) / europium complex (tris (dibenzoylmethanato) 

(monophenanthroline) Eu (III) ) /aluminum complex (Alq)Mg:Ag exhibited 
white electroluminescence. The spectrum consisted of three discrete 
peaks at 410-420 nm, 545 nm, and. . . 

Research Fronts: 94-0169 001 (POLYMER LIGHT-EMITTING-DIODES; EFFICIENT 
BLUE ELECTROLUMINESCENCE; AROMATIC DIAMINE; ORGANIC MATERIALS; 
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Abstract: Triple- layer- type organic electroluminescent devices were 



fabricated using charge -transporting poly (N-vinylcarbazole) (PVK) as a 
hole-transporting emitter... 

a structure of glass substrate/ indium- tin-oxide/ PVK/TAZ/Alq/Mg :Ag showed 
bright blue emission from the PVK layer with a luminance of over 700 
cd/m2 . The emission color was tuned to a desirable color in the 
visible region through doping the PVK layer with fluorescent dyes. 
Bright white emission, in particular, was obtained for the first time 
at a high luminance level of over 3000 cd/m2 by using three kinds of 
fluorescent dyes each emitting red , green or blue . 
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Organic electroluminescent element. ( Optoelectronic Industry and 

Technology Development Assoc. S ). ... 
KIDO JUNJI (1) 

...ABSTRACT: element was outlined by materials. This element has a high 
degree of freedom for luminescent color , can give the white light 
emission, and has no dependence on visibility. It has the life on the 
practical . . . 

. . .monochromatic passive matrix displays using low-molecular pigment vapor 
deposition elements between 1997 and 1998. Color products were 
announced by several companies. Elements using polymer can be produced 
by coating, that. . . 

...elements of the latter using poly (N-vinylcarbazole) as a luminous layer 
are reported, and blue , green , red and white light emission are 
available. The polychroming is also reported by various methods, and 
full color display is possible. 

...DESCRIPTORS: color display 
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JOURNAL NUMBER: G0233ABD ISSN NO: 0914-3319 
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LANGUAGE: Japanese COUNTRY OF PUBLICATION: Japan 

DOCUMENT TYPE: Journal 

ARTICLE TYPE: Commentary. 
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Future of Organic EL Display Technologies. Recent Progress in White 
-Light -Emitting Organic EL Devices and Polymer EL Devices. 
KIDO JUNJI (1) 

ABSTRACT: In this article, white -light-emitting EL devices and 

polymer-based EL devices will be reported. Several white EL devices 
having different device architectures are discussed. Materials used for 

white EL devices include small molecules as well as polymers. In 
cases of small molecules, white light is generated by stacking 
several organic layers with different emission colors. In contrast, 
several fluorescent dyes are doped into a polymer emitter layer in case 
of polymer-based white EL devices. Three kinds of multicolor devices 
are introduced, which include white EL devices with color filters. 
Other multicolor devices are so-called "side -by- side" structure and 
blue EL with color conversion layers. Novel methods for the 
fabrication of side-by-side devices using polymers are... 
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Organic Electroluminescent Devices Using Lanthanide Complexes. (II). 
KIDO JUNJI (1); IKEDA WATARU (1); KIMURA MASATO (1); NAGAI KATSUTOSHI 

(1) 

ABSTRACT: Organic electroluminescent devices were fabricated using 

lanthanide complexes as an emitter layer. Multilayer devices having a 
structure of ITO/triphenyldiamine derivative (TPD) /lanthanide complex 
/aluminum complex/Mg : Ag were employed. Red light was observed from a 
Eu complex-based device, and bluish green light from a Tb 
complex-based device. When Eu complex and Tb complex were used 
together, the output became white having emission from TPD, Tb 
complex and Eu complex, (author abst.) 
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Characteristics of organic electroluminescent devices with new 
dopants 

TSUTSUI T, ed; KIDO J , ed 

We conducted an investigation of electroluminescent (EL) characteristics 
of the organic EL devices with new dopants 5 , 12-diphenyl-tetracene ( 
DPT) and benzothioxanthene ( BTX ) derivatives. The organic EL cell 
doped with DPT showed a green emission with high color purity and also 
good operational stability. Concentration quenching was found out to be 
more severe ... 

. . . both in the electron-transporting layer and in the hole -transporting 
layer. We demonstrated a white emission by the combination of an 
orange -emitting hole transport layer and a blue -emitting layer. 
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Multilayer white light -emitting organic electroluminescenct device 
KIDO J ; KIMURA M ; NAGAI K 

Organic electroluminescent devices are light-emitting diodes in which 
the active materials consist entirely of organic materials. Here, the 
fabrication of a white light- emitting organic electroluminescent 
device made from vacuum-deposited organic thin films is reported. In this 
device, three emitter layers with different carrier transport properties, 
each emitting blue , green , or red light, are used to generate white 
light. Bright . white light,, over 2000 candelas per square meter, nearly 
as bright as a fluorescent lamp, was... 

...space shuttles. Other uses are a backlight for liquid crystal display as 
well as full color displays, achieved by combining the emitters with 
micropatterned color filters 

English Descriptors: Electroluminescent device; Thin film; Organic material 
; Display; Liquid crystals; Flat screen; White light; Color display; 
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